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INTRODUCTION 


The purpose of this project is to demonstrate a solar heat transport 
fluid which will provide corrosion and freeze protection for aluminum, 
copper and steel solar collectors using copper plumbing. 

SUMMARY 

Evaluation and testing of the solar heat transport fluids are continuing. 

The evaluation of a steel solar collector plate by X-ray technique showed 
no indication of corrosion after 13 months of testing. It was determined 
and agreed upon by both NASA and PPG that the statistical dat.s from flow 
and temperature data being generated was not beneficial. A quarterly 
review and Inspection was held at the contractor's facility in Corpus 
Christ!, Texas. 

OPERATION OF THE SOLAR TEST STAND 

Testing of the solar heat transport fluids is continuing on a 24-hour basis. 
SOLAR HEAT TRANSPORT FLUIDS 

Samples of the solar fluids are being taken monthly and analyzed for 
appearance, pH, and reserve alkalinity. The monthly and composite wet 
chemistry reports are enclosed. 

COLLECTOR CORROSION EVALUATION 


A contact was made with Chamberlain Mfg. Co. who have experience evaluating 
solar collectors for corrosion. Since the steel collector plates on test 
are a Chamberlain design, they have an Interest in evaluating the collectors. 
It was agreed that Chamberlain will X-ray one of our NASA test collectors 
with the glazing in place and evaluate for corrosion. 

System No. 7 with two parallel steel solar collectors using 50Z ethylene 
glycol and deionized water with no inhibitor (M-0) was chosen. This system 
was chosen because it would be more likely to show evidence of corrosion 
than the other systems. The system contains no corrosion Inhibitors and 
its pH is between 5 and 6. One of the two parallel collectors was removed 
from the test stand and the fittings, the insulation housing, and Insulation 
were removed. The solar fluid was drained, purged with nitrogen and the 
inlet and outlet ports were plugged. This procedure was followed to 
eliminate the possibility of oxygen entering the collector plate fluid 
passages and causing corrosion. 

The collector was shipped to Chamberlain's R&D Division in Waterloo, Iowa. 

A box was especially fabricated for the collector. Since we shipped the 
collector with its glazing in place, Chamberlain ran tests with another 
collector plate with and without the 1/8" Herculite glazing in place to 
study the effects of the single glazing. Chamberlain reported no loss in 
resolution of X-raying a plate with and without the 1/8" Herculite glass. 
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Thc test collector was X-r.ayod and rlnRs were noted around tlie welded areas. 

It was determined that the rinRs were residue ethylene glycol. Tl>e collector 
plate was then flushed with water and tlien alcohol and dried with nitrogen. 

Ttiere were no debris or rust from the above flushing. The collector was 
X-iaycd and the rings around the welded areas disappeared. No corrosion 
was indicated by the X-rays after 13 months of testing. 

The X-ray technique Is being evaluated to determine if it will predirt that 
corrosion Is occurring. One of the approacltes would be to determine by 
X-ray if corrosion is occurring rather than opening the collector plate 
and evaluating the corrosion. 

S OLAR COLLKCTOR PLATi: PHYSICAL EVAI.ITATION 

Tlie development of a proceduie to open the internal passages for rervosiun 

evaluation is proceeding. Rollbond aluminum solar collectors which weie r ■ 

stagnation test previous to this contract have been removed from their tof t . 

stand. The collectors were d’ assembled and tlie collector plates internal 

passages were cut open by use of band saw. A film was noticed in tlie inti rnal 

passage. This film was reported in an earlier rojKirt to he titanium dioxiiU 

which is used as a masking compound in the manufacture of the c.'! lector . No 

visual evidence of corrosion was apparent. Random samples were chosen and a 

cross section of the inner passage was prepared in cleaning solutions, llusi 

cross sections were mounted in plastic, polished, and examined under the 

microscope. Some interior crevice corrosion appears to have occurred in om 

of the cross sections examined. 

QUARTKRLY RKVlllW 

A quarterly review and inspection was held at the contractor's facility in 
Corpus Christ!, Texas, on June 7, 1978. Those in attendance were; . 

John Caudle, NASA Technical Manager 

Carl C. Clayton, PPG Sr. Project Engineer 

John Wisncwskl, PPG Program Manager ' 

1. Reviewed the computer program which attempted to correlate the solar 
collector performance coefficients. 

2. Discussed the procedure to evaluate the internal flow passages of tin 
solar collectors at the end of the test period. We will continoo to 
evaluate tlie aluminum solar coll.'ctors that were on stagnation test 
previous to this contract, which will help us develop the procedure. 

NASA plans to assist in developing a sampling plan which would allow 
us to minimize the number of flow passages to examine. 

3. John Caudle Inspected the solar test stand. He also Inspected the 
disassembled collectors and their cut-open internal passages for 
corrosion. 
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DATA OKCANIZATION 

An attonipt w.i« nindo to take tlio daily solar collector temperature and flow 
data to compute statistical information by collector panel material and 
solar fluid. A computer program was written to organize this data to 
determine sol ir collector perfornuince coefficients. The computer program 
calculated e. heat flux ratio for each of the 64 solar collectors. Tlie 
ratio was based on tl»e ratio of the heat flux of the individual collector 
panel to the average licat flux for all the solar collector panels. It was 
determined and agreed upon by both NASA and PPG that the statistical data 
being generated was not beneficial, lliercfore, no further attempts will 
be made to correlate tliis type of inforni.it ion. 

TEST STAND KNCINKFRIN G 

PPG Engineering Is supporting the solar project by monitoring test stand 
installation and by following up on engineering items such as drawing 
changes . 

SOLAR Pn-lP TESTS 


The Grundfos pump i.s still i mining and has c'mpleted 23 months of testing 
with no sign.s of failure en a continuous closed loop test. 

SCHEDULE 

A progrem schedule is attached and is iayed out to show the actual work 
performed. 

EXPENDl T' 1U:S 


There has been internal transfer on June 1, 1977 of this contract from 
Houston Cliemical Company, Division ot PPG Industries, Inc., to Development 
Department Corpus Cliristi Terhnleil Center, PPG Industries, Inc. During 
the remainder of 1977 I PG Dev i I iipneai .d sorhed its overhead charges. 

During the first quarter of 1978 the Accounting Department did not include 
the Increase in rates in the NASA expenditure report. Further, it developed 
that time spent on this project during the first quarter was not charged on 
the NASA expenditure ri’port. Tliese differences are now included at the 
end of the cxpeiditure report. NASA has not been invoiced for this 
difference. 

NEXT REPORTI NG PERIOD 

1. Sample all solar lieat Innspori fluids ever>’ 30 days and evaluate them 
for deterioration and general pertormnee by appearance, pH and reserve 
alkalinity analysis. A<iditional analysis for ash content, foaming, and 
viscosity will be made If a solar collector panel fails or at the end 
of the test period, whichever occurs first. 



2. Develop procedures to determine when a solar collector panel falls and 
determine how to open collector panel internal passages for examination 
and determination of the corrosion rate. 


3. Operate the solar test stand. 
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